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(57) Abstract: 



PURPOSE: A water repellent glass having excellent 
durability and a preparation method thereof are 
provided, which prevents a deformation of glass and 
which has high film strength, excellent durability. 
CONSTITUTION: A water repellent glass having excellent 
durability is characterized by comprising: (i) a first layer 
comprising metal alkoxide compound and inorganic salt 
which are formed on the glass; (ii) a second layer 
comprising fluoro alkyl silane compound which is formed 
on the first layer. The inorganic salt is characterized by 'J I To iT 

selecting from the group of NaCI, NH4CI, KN03, 

NaN03, CH3COONa. A preparation method thereof is characterized by comprising the following steps: (j) 
forming a first layer by coating a mixed solution comprising metal alkoxide compound and inorganic salt on 
the glass; (ii) forming a second layer by coating a mixed solution comprising fluoro alkyl silane compound on 
the first layer. 
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(51) Int. ci. 6 
C03C 3/112 



10-021 6869 



(19)CHS-S!^*I«(KR) 

d2) ^^^^^5L(B^) 



(45) 1999_09H01iJ 
(11) SHeis: 10-0216869 
(24) #^SJ*r 1999_06H02SJ 



(21) m&tts. 

(22) 

(73) ^^^[ 
(72) tfg*r 



(74) cHa|oj 



10-1997-0002042 (65) g^Httls: ^1998-0066464 

1997^01^24^ (43)g7H_*> 1998_10*l15i] 

§7 |£ ^£Ja| Ajf. 4729j*l 

§7|H 0|SA| q]afa| 289_*1 

o|*||S 

Ai#s^ A | ^*1^ 10 95elA| tttiOWS 4§ 7042 

*1#^l*l Ai^-E^ *1°j=- 120-28_*l 
Ai#^lA| «E§^ S1# 347tf*| Wofflffi 314 s. 11062 
*!s*«<M - S2 s 447^x1 fA^ai^^ 

Ai#s^ A | gs.rgip ^Et)=67h 54&f*l nlSoRH 101§ 11035 



(54) ^» Ml^# 7Wfe _^ S! ns| zflz 



#b| 7|xn°| chj=z sh ao|| g^*A|= s^#:nf ¥7|S# Stf EISW fllfi gg*^, &7| 

*I|1£2| flog i^2£°j|^§ sHf## g?!) # S.£.*W *II2§# S^*K>1 *«s|fc MRgg 7W 

fe. ^ #a|S| ^^Afjffl gAH# fl£ §ojjo| Hs _ gg 0 | BEMjI, 3 ££E7| fly ^D^r 

oj ^a|2| ^§ 7IM &SMCf WOW JfliE U|§0| A-USh EA|0)| 7|*H°| gg# 0|| ^tt ^ a 

7>£| Afas|c: W ^ ^§M S | tH7U£0| 0|EiSh q s £go|| o|^oj ^ #a|fe S|&£7|- _ 

2, tteI 7hS^K 



£ 1 M)a| £E 4-c- o|*f 0|BK ^SS*| (secondary ion mass spectrometer; SIMS)# NaCls| 
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5E 1 SI £ 2 : ^7|_ _7 f *W 8f# 
£3S!£4: ^7|_ _7f_- 



g&ol **Hr 91 -2 got gaH?l£ 

_ ^4=^ Mi^a _ 7W_ ^4= si g_oii __■ ^°sah, ac^ _■_ sai 

#2f Sa| 7|xh°II L H D l-s A 3 , MW*r_, §s| lh^ah 2 | «oi# ?|«« ^7|<g# s_-*H= _a|?Ksilica)£ o| 
^o|_ SWft S-^sUl, 0|5i£h ?|o)| _^££i*__eHfluoroalkylsilane)_ fESSfoi _ _» o| 

^=£21 lh^s _-4= sa| (water-repellent glass) S! aa| 31 S _-_o|| __■ 3!o|c:K 



[Sell 7|_] 

I5.IS!££ Sa|2| ig§ #o|| q| _ _2jZ|0| 20° ~ 30" S£S °_<M #0| _ _ _ _ t^2| s 

EHS _ajM] o|eh _ _ _ S _■ 4=stS *2| 7h*fsf *«l ¥_*m of_ __a| £*Uf°| A|ot_ _*8*K_ 

_., °}_ 2_2| 2_ o||lix|# xi^HS =r SMS _#*a| £e||* «H>|« 4 Sin, o|e| _■ 

o| ^_s| gEfls g£| _oix|gxi cK^si Sa|7|- soil cue 4EfM|x| & 4 flch °I 2 I- _-o| _4| en 

_■ 5§f &x|°j- 4 Sa| _ ^ S£|B|i SF_c-|| X^xjo|| Sa| _ *H§S|9 ^s°-2£*e| _._ 

A|of°| 2«5f_ &M _ _ _■ a|o^# Sfa^ ^ 2ioi Am# D |_o|| + StW. 0| tfo||_. _4= *|a|_ s r 9 

S| ^A1|Uf 7^#S0|| Ai£|°| ^)AH # Arcf3| Q|Z|A|2 4_ &Ch Hi ft, X|Xi£_ 0| _ _0| ^*f£|Oj£ till fllTHtt * 

Site S_o| SicK 

S£| 2_o|| _-4 7|fe_ Y<*S|219 *al 29£| 29 <H|Lix|_- ^7)| _#oi ^o)of sfefli, o|_ f|«toj ye 29 
o||l-|x|# _ _(o|«|> _4=*l|af _ _-)# sal 29<»l „o| S^ScK sa|o|| o|a|- ^^x||# 

S|04 ^ 7|^# YCHSIt 5°£u RAIN-X(Unelko Corp. USA, US 3579540)Bhfe ^a|S(silicone)?ll S 
a|o|| tssfe 7^ ya| Mggct. gM^lsfc Etsi^^^l silfS, -yais^i sn^s, <a± sn^ 

#, #4i S|&# §o| AhSSIH SJcK ehs^^Tll S|&# £ -yaiSTfl £|&#o||Ai^ a g)?f|aS&^o| 30dyn/cm Ml 
S|0|CK SXfL)]o)| CF37I S| CF27|# &*«fr 1^2^ £S S^#(0|^ Rf Sh&#S n STllSfl 

S^o| 20dyn/cm o|3^7^ s\o] # 5! ^g^l-b #B y\ES. Sli ^t^. 

^xh 7r» L-lErMIt t^£S^S^Si?l|2| tt^JR«l, ^° 29 o||l-|*|# 

YOIS^ AH«o| CF3 CF27I #^S|7|| ^«|2 ?5ij££ 5|Aj£j ^E|M|Oi ^7|°| 5§£f #7|A| 

7|t sao| 217| rmsolcf. 0(2.1- so| sal oil ^4= 7|^# ^o|«te tt^fllte 37HI aoh sa| 2S2| ^a^( s |ianol; 
0H)7|£| y§sfOi 22!! 4l4&Ksiloxane; Si-0-Si)S&« op|A|?|^ ^ S9 M|7|o|| g^oi «o|| Mi 

O ^^(hydrophobic)* ^o|s^ t^2S?ie(fluorocarbon)7|# #± Rf7|s ^Scf. 

^4= 7|^# i*fij°£ sal oil Eh$ §£A|?|^ »jgo it 5d»H , E«HS(Teflon) §s| g±7|| 2f^|§f #a| 5 
Soil S£A|?|t S«H , S^e^tii 7\±m o\&*\o\ sal ifioii s|g m±n sf^#s| SS S^a|?|^ «rg 
2| Sa| 2 Soil 29 4^7|£f y§*K^ ^|^A||oj(siloxane)l»S 4 s alt ^^Tll £|m#s| £|^ 
•fl S 7^xp^ Rf S^SS *|«s|oi ait g^fiS^S^SKfluoroalkylsilane; FASS o|S*^ §o| si 

cK e|| »5 #s| oiei 7hx| M4:?|| oi^xf 5]g sisfe MI±3EII*I4S0| ^t[JL sa|x^|°| 

IS xi8fA|?|fe sfligoi sicK wSH.^?ll 7^# o|S*|o| sa|2So|| z\® m±X\ tUftif S^a|?|^ ^as 
H. Yasuda §o|| aj^oi x|^^o S ^^(j OU rnal of Polymer Science; Part A; Polymer Chemistry. Vol.30, 1731- 
1739(1992), Langmuir, 10, 2766-2773(1 994))£| JL 5K°L-I, °]ZM£ Ci SB 9^7h 

ficK «[g Rf t h «f## o|gsh sal 292| ^4=ai »ch^ 7F& oj^ S€ xi|°io| 

o|^oix|2 si^ fiofolcf. aam o|# ftrn 4i2c f ajaj sa|o|| sjgih Spoilt sa| M|s| ^ 

a| ^^o| ojsH ^ 4!^o| A^sj^ A|7jo|| a\B\ fl4(degradation)s|c *fl|7J Sl^l. SS^ Sa| 2 

Soil qgsjo^ tt^l* xiailh §^ QHea 29 8#3J u|aa| Y=f 9^ nfl^o|| t g^x\\J\ 29o||Ai ^7|| *i| 

7^sjo^ L^Aj §y ^^ah^oi x|4fSjo S &x\5\x\ s^iaoi aic f . 
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_-7ie a\sn ^_ *i#*f 4Misf sol ss°« ms« _°ts _=_oii „t #bi«i g^oii ^i^si 

o\o\ *Hjj, ctfaH a[=x| #s|2| 7|fe_ _^*l|2| *]_a _ *|a|_-a_Lfc ^t\o\ Wt>gt\ MR.oll C|S 

2| 7|^o| £_-s|olot fief. op|<M q=?-go\z\ °ia Si -tSail*|(scratch)o|| cue *]_■_, "JS Si 

4! §o|| ens 5!^ §2f SB „o)| CHS *1S£, PIS £E *1S_ Sf- « * 5^1. ^, o|b|S Ml? 

_« 7^0* 7| feO| S_ A|7J X|^HJCH >MS*>_- £__-0| _0| ^B|S| 7|_-&2| ft ^ 21 CK 

_-^*l| *i*l|2| g£ xHais^ ?|_-o| EtS 7H__ _7|x| £oi_- 5o| _S*1_ __-o|ch 

^ ^£|2| LH?gft §_-A|?|_ in^S K-E 7|_Xh_0|| 2|«H Of B| ZJ_L£ 7H _£]0) ^Cf. _^°t2| Mt?_ _ 

§i7| ?|s|| ^et# S Sdl s|x|a|7|xga| 5_o)| gsffl „ _£7|- *H_.°| si_st« _ _-M?|H a 4Ho|| 
Rf shs#2| «g<M?lfc 2g *|a|a| 7H^o| *A|_isa_i. opw s\x]s\ agon _*tsi:n § 

£7f _ _ Si§et_ Rf# of°^ X | US £IS#(oi| : _S?1 ft_*ll)o| a|_-*lol 7|_2| &§a|-_ Rf £fSw 
# Ai_ _o| bws|8f^2 3fla«Kttcj. 0|B1S 7| _■ 7Hao|| HhVff = IH^a|2| •S&em ^ai 7|S ?|0|| _x) E|| e 
BWR-M _S(tetraethoxysilane; TEOS)« e?}°£ *ho| _HS _a|?Ksilica)t _ o|<HA1 Rf siS#s 

iK^S S-^Aj?!^. 2g°|£| jcia| _• ^&| S5-146745, S4-132637, §4-288349, S 4-249146, 

S4-160039 Si ^U^©! EP-0545201)om TEOS^ Rf S1S#« n|a| ?|fS|0| S _2| *ia|£ tf^ ^a|# 
_■_{__■ §7-157749, @7-291666)°S _a|S|0) &ci. 

MR_« 7i*|_ tf^aj-ft §£a|?|_ o|£ci d| _■_ _ »HS 3 US *W§o|| S^a|?|^ ^o|d|| o| 

s>\ ^€ fiS ^£S^ o|^ ^ ^a|£|t 53^21 S# fl*l(site)a| #7| s! ^^1© "§ 

oil §o| Ml aha §o|| 2|s« 2So| «i7|s|(HSE IH^W 2H a|7J =»j s#^oi ^ 7|feo| §7|S 
&ao| &7| misoicf. 2S0II S^sfe SS°§u SJJfl, g€ SSoil 7|S# S«|a|?i sg# o||Sa|?|^ ^ 
^ o|| 8BHJP-A-4-1 24047, EP-476510A(JP-A-243874)), 1»H, #a^2S□^# 0\g*\0\ 2S# o||S*ffe 7J^| o||S 
a(JP-A-6-116430, JP-A-4-1 24047, EP-476510A1(JP-A-243874)), *JW, *B| 7|So|| ^i}S|t§f §4!S 
HI o|| #a|o||i?y #a|M (polyethylene glyco) Si Ha|oHi&l #a|gain oil @ o|| E|| @ (triethy lene glycolmono 
ethylether) §S Stt»K» ^^SSi#S H^o|| o|4 Ai|gs S^^fe »H(jP-A-4-325446, JP-A-5-24885), 9! 
I, §Aigfo| Ais cjs ^sm*ia# SS*H>j ^^^1 §SHH2| *io|o|| °| sioi 5 g2| 7iS7|# ^£Si^ 1-1 a 
(JP-A-6-1 16430. JP-A-4-1 24047, EP-476510A1 (JP-A-243874))§0| X||a|£|o| SicK 

aefi-| ^a|2| sgo| l||^^# §7W?|7| Y|s^ Afgsife #s o||*ia(^^7HS4-i24046)E Ml^a^i ^7i7i 
aa| 37c| si°^M 4MHS MS# A|§s||ot £jc^ i§o| m^°im *S 0)|S(S4-015179^ SB 2±l 

AiaiSS Ai^xf ^a|£i g§o|| of#ai *jg S§S2i ^§ ^u|^ s^H|7^ Hasfcf^ s 

^ISOI a(cK ^^o^ A | H0 || S7f»|0| 2 3 o|| d|a|| A||§# S^sht ^(US 5268198)^ SJ7HS 

§nf S^l 4^2| #7iSE 3A| &cK ^# §AHf°| sjojJE 27H2| S(sol)« 0|S©^ £|e2| ^H(US 5413865) 
s l||d|£§ u||^4!2| t\B ^aoll b|sH ^^«m 27H o|^s| S# cefs §u|8||oi ofe § g§0| of 

2SS SSS| ^ ^E|# Xi|2Si^C1| O|S|§0| SiCf. £ES ^^^=A|H1- A^S^ &g«£| g#£!£J E^l 

SW#2| zs.7\ 300 1; ~ 600 -c §£E£ feo|- x^^2| ^sf ^a| #a|2| 7|& 4 H S« SS^I 

§ ^ si^s^iiaoi sjci. 



§ tS§ ^7|^ £E #EU 7|g2| SHSSi7| ^|5fOi S«9 5°SAi, g ^?|2| S^s =^A (i[f | 

§ ^S §?!)2| «^o| ^ysp, a S^a| s^^f ^cfafa ^e|s) ^afS ^§ 7|^°| ^oiAi 

jus b|#oi xias #a|oii ^ai 7|ah2| as# oii^s ^ a^s^th^ ss^si *H7is§ a 

o| e|^£7i ^2, MI^ahoi ^^oj ^ §y ns| ns. ^o|cf. 



^7|2f g yg£| S^s ^4I^7| °\Z\o\ ^ tgs #E| 7|^|2| f|o|| ^^^A|= SiS#^ ¥7|3« 5S°|- 

£ ^S £SSKH fl|1#M SasU, ^7 1 J||1*2| f|o|| t?££^^H Slftf iMt 2S £ 

3L*W ^I2S# S^§K>i fl|5S|fe ufl^# 7Wr ^ SJ 32| *||3S g>^« ^ISS^. 



cx)7|o||A), ^7|S ^7|SS NaCI, NH4CI. KN03, NaN03, CH3COONa §« A^S^ ^o| b^5|SiB|, #7|S 
go| x|| 1 soil 2S^7i| §2E2|t ao| u^sisfji, ^7|S^HS# flSSS ESS ^7| 
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7|*H2| 04 _ 0| 2| ^ 2f 200T3S| 7 r _ _■ _-7||# 3. 3J0| b^S| Cf. £E , 7| *|| 

1§# 7\W £ «|3| pHfc 1.5 Ml*l 2.521 330| u*9«| 2, 7| 7| fl S 9|S 

EUEBHXmAi^lB. olIBS. ¥7|_ 4 s £ tao|a^s| cll.oia^ 7| ^7|__-NaCI£Al. 
So]| CD CH 3 Ml*l 5§|f* 3E Hjt^Olu^si CK 



[_A|ofl] 

2| MR # 7Wc §R ^£|s| *||_;fe _*| tt&I 7|S ?)o|| ^ a|££* silica 
A| = 2 ^# £S 0^ S|_ 3 flo|| #^2S0||sa|^^7)| 

1R*II#£*J °££3E Oj IRSS 2|£t ±|2| o|#°f xia| £S Oj_cK 0j7|Aj Silica *|§2| 
_ _*j E|| e E fo||SA|^^(Si(C2H50)4), 0||_-S SAjs zjzj £ of S *il^ . o|# °f 2A|7J § 

£J ^o||AH jay £d| NaCI, NH4CI, KN03, NaN03, CH3C00Na §3> 1>€ ^7| _# ef 0 Ml*! 7£ 

IfY^ISl 7| ttj C r A| S0|| A) 2*1 jjjdj. c|. 0| 7fl *||_-_ °JjO||A-| ^7|°j 

gs.- eij go)| s|c»1 Y^igsMSwS _-=|*l 7| ofl dh^ah a\ s)_- 2jo|H, 

7f^s § ygoi ^on a| sitao|ot,ee7Re ej§#*i ^maoicf. 71 ^§°4 

30TCS^*|s|t S20||Ai ^fcjTJ ^ Alfjcf. ag 9|2| pHStS efl.5 Ml*l 2.5£**|s|_- „o| u^aj cK 
a_o|| a| _ ^a| 7|*H^ a#e| ±c r aj _^BJ _■ a| b), #b|o|h ^s||^(slide glass)* a| ^£ c|. 
5|f motor-driven dip-coater #2 r _S ia§ §*|o)| s| ^ oo^ ^ § 2 | oi| 2 o|| _■_ 

2f 30cm/min S£2| ^SE£ °J c}. §0||Ai _SA|_- _3SA|?J c r efl 50X5 ~ 500 ta| 

SEo||A| °f 30§ §?i a^a| c|. o| ^ | cH| ah gxiE|sM|2| £S 7"C S£S _• 3Jo| b r a}*i 

Cr. ± S 20010 0| S| __=0||A| a DH9J gh2_0| S ffltfS|2 £J£|?r§ M|2| §^ #7Rf 7fl 01 
e|2| A|?|u r 20010 0| o||A|t¥9l Sf_-S2| #7 r 7 r _-_=l*l fecf. 

7 r TEOS2| 0| MY £3 31 Efl7 r b r af*| x| 7|| s|d| , TEOS2| 0| L-\^- z*S.<& °!|e| °r§ 0| 
0|A=|A-| §A|?J- M A| Q!|o| E||7r Saslt S*liao| c\. , 7f ^ ^7|g°| 0| ^gg2| L||n r H 

S0| H± 2, Ml^^al SfSoll £§#2| ^ £t Y=r ^ # ME|tHc|. ^7|g°| 012,^5 

§lf " 0| O r A|g L||O r H tEt °=r ^|A|EJ- °!|j1| agS0|| 0} ^fi#0| 7| A|of# tS^ISol 

C\. £; A|?Jo| 2 ^ 0| 7r 2|S 7|^ § 7 r & S 5)^1 ^ A|7J0| 3* 0| 0| S|S A|Z}0|| 

ccf^ ^3} ^2| s ^2|a| ^c|. c\B ££c 3iJ o| s|M ££?! a|fi| ffl 7| ol as|*l 
°sL eqsj ?i§ o| cK 

^|2g°S A| s|^ t^°J|? #^2SO||SA|^^(CF3(CF2)7CH2CH2Si(OC2H9)9), 0|^iESfi^S(iso-propyl 
alcohol). gtKHCI), 2|zf « *IS a|?j =3 7R^ 2 r S a|?icK op|Ai 

7| SY£SOi|SA|^er2| 0|RA|(ethOXy)7|# feCll 0|S5joSffla 7| tt| 

2| §^ ^£!A|?|^ ^QHSAi g>40| 7rl!cf. OlrtHSiass D||SAife 7 r Hc|. 7 r =^§ 2| 

U8* S A|?|fe 0|^^ Rf7|2r 232| ^B|fe7|(0H)2|2| ^2 0| ^^^erg(Si-0-Si)« ^Ml A| 

7|7| 0|cK ^ Q||o|| m 0 | Rf #^ 7|2| #^2S0||^a|4JS o|S|o||£ CF3(CF2)7CH2CH2SiCH3(CI) 
2, CF3CH2CH2SiCI3, CF3CH2CH2Si(OCH3)3 ^# Af ^ c|. ^a|| ^A| 2j{4 0|2|0|| U>4, ^-£4 Af 

c r . ^ ^a|?| l>e ^7jo||Ai c|. a m| &*|°] dip-coaterS o| ^a|? r flalS 

4Sf#tfT ^oll ife 30cm/min2| °l cf. a^9|0| sf 150t2| S5£0||Ai 30©?J 

S CK ^ *i£|A|2| 350TC 0| 0| 5)3 f?2S #2| § 7| 0|^0lA|7| rJl|^0|| ^ # 7fl 

a9o| sf A|t o| v sc|. 

b r asi ^a|oii 

S^ 2| b^ ^a|o|| b|mo||#7|7H ck nam 7| 4fA|oi|fe g 21? ssii MEMt g ^ 
2| <U S o| 7| «|A|oflo|| 5!^ oWcf. 

4|A|0|| 1 

(¥7|9; NaCI2| ^£<H| ctfB ) 

5 KHH 7| u r £f ^S 2 2| ^a|?| ^(silica sol) £ °Am *i|S Ifcf. 0i7|A1 #s °7|g°l NaCIOl 
1i§^, 5#1R, 7§lfY7| 2|£S 5S 47W2| NaCI S # ?it #S 7r 0| Z|Z| 47 r X|2| 

Ol 30t!2| s i0 ||Ai §?i ^ If cK 4:c|Bf #BK^# 25x7X1mmS dip coater# 0| 
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/j/y 



TEOS 


ET-OH 


H20(NaCI£l}) 


HCI 


Total 


104 g 


860 g 


36 g 


0.2 g 


1000.2 g 




86#lf^ 


3.6#lf^ 


0.02§_^ 


100.02#lf-^ 



_^0| * _§# 4001D2I ^£0||Ai 30£ =°J S^£|S^°o1 _a r fc 71=/min°S S_S r $Cr. 

_ ^ dip coaterS olgsm M 7 |2f _.?jo||Ai 1K^# agsfScf. opH #^2^o||sa|^^ 
(CF3(CF2)7CH2CH2Si(OC2H5)3), 0|rt°Sl^e, S! 3g, 150g, 1g, 0.2g7l/ gg.^ * 

AJS*^cK _^ 150 t;2| __o||Ai 3 o_- as^oi, ^ _-go| o| #°i 

S^. _^ £7| 5000S| LflD^ E)|_.J= *o| ifl^a|^. Lfl$a, l^ah. s 



AJA|0|| 2 

(±_££o|| ctf_ _») 

4|A|o| 14 §ejsi- §go £ fllfE^ao^, cf_ g a. NaC | 2 | £ £# 3g|f^S Sf2 ^ A|?js sj. ^ aj E | 

?r 15013, 200 "C, 3001C, 4001C, 500"CS BSW^cf. 



u|jno<| 1 

(¥7|S0| _7>S|*I |°| 

_*|o|| 13 f §sj_- g§o S fli^s^oDj, ^o|__. Aj E | ?f fi0 )| #« on NaCiot £phsp| sm I* 
Sasof, ^_ A|z}#'iij, 2_, 3_S _SW*| A^shSacf. 

-MS tfffl 

aiS __o|| m«ho| *g*t9°Dt o^.., m £}•■_ i E # _ 

g&zj *S7|(Kyowa Interface Science Co., Ltd.; _ £S| model CA-X)# «l 3 (sessile drop 

methodM 9|«H>1 SWBSof, *ls c« ?|*|o||Ai 54 g^^i fl«Kttc+. Ml xj**fa| 

wiperbladef- _§ a7|£ §£W 200g/cm22| 7|8[2 2* 2i _£2| 5000 _2| %^ E)|:__.# 

71S! * «7h«Kttcf. M)ifzfE| _ 1N2| NaOH S^chi A|g# 6 <M _ _ _ * tf|M|o] 

« ^§sfe u cf4)2£ a^wsa^. MiifAHs 1N oj S oi|oii 6Aie> A|g# * *imi<h *g*racf. lh 

1000W£| aAjfc(Xe) lSH(Lamp)S SS2 r 2| 7HE| 15cm^o)|Ai 100^12} #9} Ml ^Ish 
*S©KH ®7^cf. i-HSAjs ^o)| 2A|?i A|g» U»oh ^ ^lhoI *S§^ g*^£| a± 



ah aaf 

* AJA|0(| 12) °7|9 fe£0|| ttf§ Q*k * 

(silica sol 2^, silicaS 4001S 30§, W^ft 150TC 30§) 







5000S| u[s.^^ 






4t§£ 


1 


105 


103 


101 


105 ||104 


103 


3 


110 


109 


104 


109 | 


109 


109 


5 


110 


105 


103 


108 


108 


108 


7 


110 


105 


102 


109 


108 


108 
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(NaCI 3§IFY, 3_ SK*. S*|B| 15013 30*) 
[S3] 







5000SI c^S^S^ 


Missal 






MISS 


150 


110 


101 


102 


102 


104 


105 


200 


110 


107 


104 


107 


108 


109 


300 


110 


108 


105 


106 


109 


108 


400 


109 


106 


104 


107 


108 


109 


500 


108 


108 


104 


109 


109 


109 



* u|jno)|e| ¥7|_o| _7 r =l*l §° * 

(silica sol 2^, silica _ _*HE| 40013 30_. St§ ttflai 15013 30_) 







5000*1 n^^g^zj 






MISS 




1 


108 


95 


[82 


104 


104 


90 


3 


110 


96 


[84 


105 


103 


91 


5 


110 


96 


|93 


105 


102 


94 



A> 7 |s| ^A|oj| si d|jaoj|a| A|§ SnWlAi ^ 2i^0|, _:_ g*^ a £7 |. ^g-s Ml _ _£| _ _o| §7f 

«fsacf. asm 2oot; oi&o| ssoiiAjte _ _ ^ 0 |_ a0 |xi _-&q. _*aw, ^7i_ S7f_€- a# 25013 

~ 600 _X|B|* sfe 7|Ehe| &__o|| b|s« s^a| y^oiAi _•_ b|§# sail- =t= 5U_ _ ^ t= Si« 
c r . S 41 a| o(o|| of_ ^7|_o| _7>_ a|__ u|jnoj|o| ^7|go| _7t3X| A|_0)| U|8|01 MI^H., M| 

_ _5.|_, MIS. §o| H-x- ?^«l5&ch = ^7|_o| _7l/_ a|_ _ ^^a| _£o||£ at_-£7 r ^ 

2St"=h S7>_ NaCiai fe£2| fSf Secondary Ion Mass Spectrometer(SIMS)(Perkin-Elmer, PHI- 
7200 TOF-SIMS/SALI) _ 0|#«K>1 _OE|El_(sputtering)«r-&A| _## ^0^2 0|o| _£«• ^§SrS°°1, =L 
_oi|_ £ 1 4*1 £ 40{| ufEjMiacj. op|Ai ^2|Eiaja| ^£_ 1 00 A /minO|2J o 4 g §o| ^eflofl ccfat. c^°| 
*K>| _ M5acf. £ 1*1 £ 2_ ^7| _0| _?t5|X| __0|H £ 3Zr £ 4_ ^7|_0| 7_ tMf _7rS _ #0|cK 
£ £ ^J£|?Ksilica) Sr*l «|a|S _?o|Zl. £ 22 r £ 4_ s|J|§ ?|o)| _^_^*| x|b|_ _ _o| 

C r . 2| £S0||Ai S\2[ Na2| _£_0| _I^Sf_ Y*0| °a|2f si | ica go) g*|AjO|CK ?7|_0| _7 r £)*l & 

_ 3^ _:cfai_ ^a|o|| u|«to| S ilica_2| Na^l _£7h sjsoj, Si °| ^§f ft ^ „ch asm NaClol _7|- 

_ §^ silica *W #5 ^ ^a|7 r 3 o|*oj|£ Na£| fe£^ ^7^x| g^s §?fic| ^odI sgg 

oil ^as|oi sjss a -= ^7|9€- s§So|| 33 «W o\%o\ HQS. S! M)^# 

Sf^A|?|fe jog ftaa^. S7rS ¥?ias| ^cfSrS SI -yal^l-si charge sites# §7hA|^ ycH a 

Mm o|^o| gDj 7^o|, nam gmsMI ft£^ ^7| tfllseJ ^JSS M°lcKThe Chemistry of Silica, by 
Ralph K. Her, John Wiley Sons, 1979, p. 708-709 ^7|g-g 3#|f^ ~ 5§g^ S7|a| ^^°| §f^ 0 | 

0|fic(- as ^0| S7 r £ia S°-lfom Mggo||Ai a^£| S fi0 |^ A|fig#o| 14314 ^^o| D |^*t ^7|- 
»^<H|£ Ifs|2 MH*2| ^S£7 r ^Olx|^ agoi 5USS^. 

(57)8?2I 

At7| ^a| 7|7H2| f|o|| gA}£ g^aA|= afssaf Y7|g# *I|1§; 3! 

a}7| flhgo| o|o|| s^S #^£s^^aj^ slfsft ^I2S; 
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*fl1iM| aic^Ai, &7|& °7|g# NaCI, NH4CI, KN03, NaN03 SJ CH3C00Na^ o\^o\*\ ^o\\*\ 4jB|£|fc ^ 
ai. 

«|1«o|| Slow, A}7|sh Y7|go| *p|Sh xingoii ^ 

#a| 7|xHa| f|o|| 3^S^a|= *\mmz\ soi)# £ss[^ gg*Kr SJ 

*II1§2| f|o|| i^ssWS^^ antSS aSWfc SSh £S*H>( *)|2£# S4!*H= EM; 

*l|4tM| XicH-M, fcPIS NaC)i NH4CI. KN03, NaN03 8! CH3C00NaS o|^(HS ^4= # 

a|2| tfS. 

*l|4§0|| flOW, &7|£ «4S*f7| f|S Stf S^S Elfi ¥ &7| 7|XH2| SfS 0|*>S| S££ 7fi| 

Sfe ^ SE&Sfc ^ #£|2| *H=E ^a. 

flol*!, ^7|fi *l|1§# §£Sh7| fl» Stf pHfe 1.5 H*l 2.52J 1*4 ffa|a| *|2 tffl. 

3fl4twi saoiAj.^ia^iftsa^^iflesttsaisEissnHi^Ai^a, oiib#, ^7ia sjs^ss 

Ssft «K*g *a|a| tfffl. 

3fl8«oll 5U0|A), &7|e* NaCIS*), #o)| c|«fo| 3 M|x| 5§|f^ 5»s|fe ^4 ^2|3| 

SlOlAi, &7|& ^7|S0| &7\& HI 1g0|| £SS ^a|s| *I|3E »a. 
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